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Description

[0001] Herein described is a new process for the preparation of aminaphtone with high purity. Said process uses
solvents with low toxicity, mild reaction conditions - such as temperature and pressure - within a short time.

State of the art

[0002] Capillary fragility is a very common problem, in particular in the female population. Uptake of anticoagulant
drugs, infections, deficiency of some vitamins, heredity, can determine a lower capillary resistance.
[0003] The therapeutic use of aminaphtone of Formula

OH

OH
NH,

i.e. of the 2-hydroxy-3-methyl1,4-naphthohydroquinone-2-p-aminobenzoate, as a vasoprotective drug, has been known
over the years; in scientific literature there are indicated studies which reveal the efficiency thereof as modulator/nor-
maliser of the alteration of capillary vessels in particular pathologic conditions such as chronic venous insufficiency (see
references 1, 2, 3).

[0004] More recent studies have revealed that aminaphtone is also efficient against disorders related to an endothelial
damage of the arterial-venous microcircle with loss of vessel integrity and the formation of a potent endogenous vaso-
constrictor (seereferences 4, 5). Up to date the preparation of aminaphtone was conducted according to what is indicated
in the patent US 3639432. The synthesis in two steps first provides for the formation of an ester bond between 2-hydroxy-
3-methyl-1,4-naphthohydroquinone and a p-nitrobenzoyl halide in benzene, and subsequent catalytic hydrogenation
under pressure in dioxane to obtain the final product. This preparation is exemplified in the scheme 1 below.
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[0005] The use of toxic solvents and drastic conditions make this method of preparation scarcely suitable for an
industrial scale. Furthermore, the aminaphtone obtained through this process, has an inadequate degree of purity for
use as a drug. Actually, alongside aminaphtone, it rapidly forms an impurity corresponding to a product of over-oxidation
of formula:

H
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[0006] Thus, there arises the need of providing a new process for the synthesis of aminaphtone, which uses less toxic
solvents, milder reaction conditions and which occurs within short periods of time to prevent the formation of impurity in
oxidized form.

Description of the figures
[0007]

Figure 1: HPLC of aminaphtone obtained through the process of the present invention
Figure 2: HPLC of aminaphtone obtained through the known process (US3639432)

Description of the invention

[0008] An object of the present invention is a new process for the preparation of aminaphtone , having high purity,
suitable for synthesis on industrial scale.

[0009] The "high purity" according to the present invention, is used to indicate purity higher than 95%, in weight.
[0010] The present invention regards a process for the preparation of aminaphtone, comprising the catalytic hydro-
genation, under low pressure of hydrogen, of the compound of formula (II)

(1)

in presence of a catalyst, in dioxolane, characterised in that said catalyst is palladium on carbon with 10% to 50% of water.
[0011] The aminaphtone, obtained according to the process of the present invention, has a purity of at least 98%, as
indicated in the chromatogram of the Figure 1. This high purity makes it particularly suitable for use as an active ingredient
in the preparation of a drug.

[0012] Itis obtained through catalytic hydrogenation of the compound of formula (ll)

° NO,
o
L]
CH,
o
(1)

in dioxolane, i.e. in 1,3 dioxacyclopentane, so that the final product is well soluble in the working conditions.

[0013] The reaction occurs in hydrogen atmosphere, at a pressure comprised between 10.1325 kPa (0.1 atm) and
101.325 kPa (1 atm, namely atmospheric pressure), preferably between 20.265 kPa (0.2 atm) and 50.6625 kPa (0.5
atm) and in presence of a catalyst, characterised in that said catalyst is palladium on carbon with 10% to 50% of water.
A temperature suitable for conducting said reaction is comprised between ambient temperature and reflux temperature
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of the solvent, preferably the temperature is comprised between 30 and 60°C, even more preferably the reaction is
conducted at about 45°C. In these conditions, the percentage of oxidised product that is formed is 1.50% in weight (see
in figure 1). This percentage is 3 times lower than the one obtained with the process of the prior art (see in figure 2).
Actually, with the process of the present invention, the reaction times are considerably reduced and the reaction of
hydrogenation occurs in about 30 minutes.

[0014] The compound of Formula (ll) is prepared according to the methods well known to the man skilled in the art,
such as for example those described in US 3639432; in particular through reaction between 2-hydroxy-3-methyl-1,4-
naphthohydroquinone and p-nitrobenzoyl chloride (reagents commercially available). Said reaction occurs preferably in
toluene, in presence of a base, for removing the developed hydrochloric acid. A preferred base of the present invention
is an organic base, preferably pyridine. The reaction sub-products are easily eliminated by washing with water.

[0015] Thus, the method of the present invention allows the preparation of aminaphtone, having high purity, using
solvents with lower toxicity, mild reaction conditions, lower reaction times and better handling of the reagents.

[0016] These factors contribute to improving the safety of the operators in the production process and allow better
compliance with the continuous evolution of the regulations within the pharmaceutical industry (which, for example, do
not allow the use of the benzene in the synthesis of active ingredients).

[0017] The previous description, just like the illustrating example that follows, will allow observing that the method of
the present invention attains the previously mentioned object and therefore has a high industrial interest.

Example 1: Synthesis of the compound of Formula (Il)

NO

0] o 0

OH 0

CO)
0]

CH

I 3 NO CH,
0]

[0019] 20 litres of toluene and 2.86 kg of 2-hydroxy-1,4-naphthoquinone are introduced into a 40 litre steel reactor.
3.02 kg of p-nitrobenzoyl chloride are added and the reaction mixture is heated up to 70-80°C. Pyridine (1.46 kg) is
added. The temperature rises spontaneously due to the exothermic effect of the esterification reaction. The mixture is
maintained between 80°C and 90°C for one hour. After cooling the product is in solid form and it is separated from the
solution by filtering. The obtained solid is washed thoroughly with hot water until the washing water is free of chlorides.
The obtained intermediate is dried in a fluidised bed at 50-60°C obtaining a 4 kg yield.

[0018]

Example 2: Synthesis of aminaphtone

Sy o

[0021] 1 kg of the obtained intermediate is transferred into an apparatus for hydrogenation for the reduction reaction.
0.2 kg of palladium on carbon with 10% to 50% of water (corresponding to 0.1 kg of anhydride product, i.e. 10 g of
palladium) are added. All the feeds are conducted under nitrogen to preserve the reagents and the catalyst. Nitrogen is
then eliminated through a vacuum pump and hydrogen is introduced, maintaining the pressure comprised between
20.265 kPa and 50.6625 kPa (0.2 and 0.5 atm). The temperature tends to rise and it is kept at mild values (about 45°C)
by cooling. The reaction continues until hydrogen consumption occurs, then it is considered completed (the pressure,
increase to the value of 101.325 kPa (1 atm), it does not vary after 30 minutes, confirming that there is no further
absorption of gas). The reaction mixture is filtered under nitrogen to eliminate the catalyst and the obtained solution is

[0020]
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evaporated under vacuum at 55-60°C. The obtained product is suspended in a solution of sodium hydrosulfite (8%) and
subsequently washed with water until the washing water is free of sulfates. The final product (98.32% purity) is recovered
by drying at 50-70°C after filtration.
[0022] HPLC chromatograms of two batches of aminaphtone, produced through the process described in the prior art
in figure 1 and through the process subject of the present invention in figure 2 are annexed by way of example. It may
be observed that the percentage of oxidized product (the main impurity of this product) is considerably lower.
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Claims

1. Process for the preparation of aminaphtone, comprising the catalytic hydrogenation of the compound of formula (l1)

(1)

in presence of a catalyst, in dioxolane,
characterised in that said catalyst is palladium on carbon with 10% to 50% of water.

2. Process accordingtoclaim 1, characterised in being performed at a hydrogen pressure comprised between 10.1325
kPa (0.1 atm) and 101.325 kPa (1 atm), preferably between 20.265 kPa (0.2 atm) and 50.6625 kPa (0.5 atm).

3. Process according to claim 1, characterised in that the hydrogenation temperature is comprised between ambient
temperature and reflux temperature of the dioxolane.

4. Process according to claim 3, characterised in that said temperature is comprised between 30 and 60°C, preferably
of about 45°C.

5. Process according to claim 1, characterised in that hydrogenation occurs in about 30 minutes.

6. Process according to any one of the preceding claims, characterised in that said compound of formula (ll) is
prepared through reaction between 2-hydroxy-3-methyl-1,4-naphthohydroquinone and p-nitrobenzoyl chloride, in
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presence of a base, in toluene.

7. Process according to claim 6, characterised in that said base is an organic base, preferably pyridine.

Patentanspriiche

1. Verfahren zur Herstellung von Aminaphton, umfassend die katalytische Hydrierung der Verbindung der Formel (l1)

o
L
CH,

0

NO

2

(ID)

in Gegenwart eines Katalysators in Dioxolan, dadurch gekennzeichnet, dass der Katalysator Palladium auf Koh-
lenstoff mit 10% bis 50% Wasser ist.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass es bei einem Wasserstoffdruck zwischen 10,1325
kPa (0,1 atm) und 101,325 kPa (1 atm), vorzugsweise zwischen 20,265 kPa (0,2 atm) und 50,6625 kPa (0,5 atm)
durchgefihrt wird.

3. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Hydrierungstemperatur zwischen Umgebungs-
temperatur und Refluxtemperatur des Dioxolans liegt.

4. Verfahren nach Anspruch 3, dadurch gekennzeichnet, dass die Temperatur zwischen 30 und 60°C, vorzugsweise
bei etwa 45°C, liegt.

5. Verfahren nach Anspruch 1, dadurch gekennzeichnet, dass die Hydrierung in etwa 30 Minuten erfolgt.

6. Verfahren nach einem der vorstehenden Anspriiche, dadurch gekennzeichnet, dass die Verbindung der Formel
(1) durch Umsetzung zwischen 2-Hydroxy-3-methyl-1,4-naphthohydrochinon und p-Nitrobenzoylchlorid in Gegen-
wart einer Base in Toluol hergestellt wird.

7. Verfahren nach Anspruch 6, dadurch gekennzeichnet, dass die Base eine organische Base, vorzugsweise Pyridin,
ist.

Revendications

1. Procédé pour la préparation d’aminaphtone, comprenant I’hydrogénation catalytique du composé de formule (Il)

NO,

en présence d’un catalyseur, dans du dioxolane,
caractérisé en ce que ledit catalyseur est du charbon palladié avec 10 % a 50 % d’eau.
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Procédé selon larevendication 1, caractérisé en ce qu’il estmis en oeuvre sous une pression d’hydrogene comprise
entre 10,1325 kPa (0,1 atm) et 101,325 kPa (1 atm), de préférence entre 20,265 kPa (0,2 atm) et 50,6625 kPa (0,5
atm) .

Procédé selon la revendication 1, caractérisé en ce que la température d’hydrogénation est comprise entre la
température ambiante et la température de reflux du dioxolane.

Procédé selon la revendication 3, caractérisé en ce que ladite température est comprise entre environ 30 et 60°C,
de préférence est d’environ 45°C.

Procédé selon la revendication 1, caractérisé en ce que I'’hydrogénation a lieu en environ 30 minutes.
Procédé selon I'une quelconque des revendications précédentes, caractérisé en ce que ledit composé de formule
(1) est préparé par réaction entre de la 2-hydroxy-3-méthyl-1,4-naphtohydroquinone et du chlorure de p-nitroben-

zoyle, en présence d’une base, dans du toluéne.

Procédé selon la revendication 6, caractérisé en ce que ladite base est une base organique, de préférence la
pyridine.
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Figura 1

Auto-Scaled Chromatogram
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Figure 2

Auto-Scaled Chromatogram
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